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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-exposure method 
capable of enhancing the throughput and deciding the size of a substrate 
stage irrespective of a base line amount 

SOLUTION: For example, while a pattern image of a mask R is exposed 
to lights via a projection optical system PL on a substrate W held by a 
stage WS2, a location relations between a positioning mark on the 
substrate W held by a stage WS1 and a reference point on the stage 
WS1 is measured. After the substrate W held by the stage WS2 is 
completed being exposed to lights, under a state that a reference point 
on the stage WS1 is positioned in a projection region of the projection 
optical system PL, location deviati ons of the reference point on the 
stage WS1 with respect to a specific reference point in the projection 
region and a coordinate location of the stage WS1 at the time of 
detecting the location deviations are detected. Thereafter, movements 
of the stage WS1 are controlled based on the detection results, and the 
substrate W held by the stage WS1 is positioned to the pattern image of 
the mask R. 
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iffi::^o:^f'->?©CigjS:An§^-2>IS^. Tg^fftt^;^ 
x A (26) CDSiJSI* (Xe. Ye. Xa. Ya) 
"(--jVthCLii^P^. ^mi(OKtim^(Omc. ^ti±X 

>^rA©ifj;^$65&5— R^nr4>. ^^tt>>X7^A (2 
6) (OmSM (Xe, Ye, Xa. Y a) ^ 

-E-o »; -fe h ^ infcmmii(of^m^m\^^xm i . 
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L) ^irtuxm\z^^ (w) iL^cj^^-iy^mit~r^m 
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20 rt^j^ttpjsfej^f^ 1 ssj^t^--^;^ (WS 1 ) t\ mmm 

ffi (W) €:{S}^LrmjiB^lS«Xx-i:' (WS 1) t 
t^m2mR:^y'-i^ (WS 2 ) <h ; lulBSiJTfc^* (P 

m 2 as X f--- >^cD 2 ^^CTcfi^^^ -^-n-enitaii-r ^fci^) 

cDT#it2>';^7^A (2 6) <h : SaiB2ocDSS;^T'-s;^ 
cD-e-n-en*. ;^7^-t^±w:mt^n/c.®issffi (w) 
30 6c*fbTfrjiB^fi7fe^^ (PL) ^ifrLxmytmff:>ti 

lBT^>rjrf>Mg (WA) «:J:<QXT--t^±X«K:^f* 
5;^ f cif j# ? n/cSiCS^ Jbco V - ^ ^ a ;!?5tf ^ n ^ r 

^H^^> hB#o;^T'->>#Sftteffirt6C)§T^<7:)®2{ig 

ii^^Sb#S(2 0. 22) i : (W 
s 1 ) :acxii2Stg:5^7^-i;^ (ws2) (o\H(D—:fj<o:^ 

"r-i^cr){4M;5)^tui3=P;^ftt/;5^r-A (2 6) ^C<k01?Il 

40 :^cD>^f'->^tcffi}^$n/c.^i£;Sffi (W) 

Sfra!a*7fe^?fe (pd ^:/>urM-^->;&5|5^§n'5 

faicc, tuiBmiS^S:^r-5^Ra^^2gSXf--i^(OF^ 
cDffi:&©X7^-i?±TSj£Stg (W) (D^gjfeSO'tuiBS 
(W) ±(Z)T'7-f^>h^-^<!:HuiBft6*6^>^-r 
'-v^ioS^.'Sioagr^iJ^^friiBr^^^^ hi^ (W 
A) ©t^Ui^m<hfutB^'^tt5>;;^f A (2 6) onwm 

tt>cm'r5{.^xim}'rhT'7>(^>hmmm^xnt:>n^ 
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i^irffi^ESS (W) (0^t^a'^o:>^mk<Dm(jZMm 
(W) ±c>T^^^^> hv-i7<bfffe:)7©xx~-e^±(DS 
miSicoegMi^ir-^^^^ (WA) (otkmm^g: 

i^^ifV>^xA (2 6) ^DftS^JfifiCcS-^Jt^ritS'JT 

^ T ^ >f ^ > h mmm:xnt>ti^j;: ^ &c 2 ocds^x 

(WSl. WS2) Rt/i^tt^© (2 0. 2 2) 

o:>\^±^^-o]m'c$>^^ ccom^. mi am. m2iiLm,t 
o^^«r T ^ y > h i&myt^^ t mm&M-ri'iy 

[ 0 0 3 1 ] Sfc. mw^mr^it. 2-:><oy^y^--iya:>n 

i 4> L i^cf^ cc , 2 o CD ;^ 7^ - ^:^±rif 

^*IJtaif ^C<t?&i^. ±iB<D2o<D;^f^-S><Dl&<^j(J?^7 
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■r^sis'jsffl (xe) Ram2m^m (yb) m 
E^Tv^ (WA) cDt^ffi^.c^rtas^^itcc^ 

Mr^mstJSSS (Xa) &J>'^4SUS# (Ya) 
<t^. mriBKISI^S (2 8) m^ZrxDT.v'-ty 
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^{ig^tti^F^ (5 2 A. 5 2 B) %MtCWr^Ci;Jj5 

mtLiK :b^:^^^m'^t^at. mmyt^^ (pd (dsu 
mimxm^y^r—i^ as) ±<Dmm(omm!k.t'7P. 

amcmm^r^-i^ (ws 1. ws2) ^iimik^btc 

Ktc. ^-iJrfiSt^ffi^S (5 2 A. 5 2B)«:J:J3v 

(R) <o^^^-'>mo:>i91i^'C^tmm:^7--'^±<o 

mm^^.toimmm^-^:^^ (r) i^gp^^fe^s (p 
lit. ^yt^^ (PL) <Dmmtmxmm::^T'-t:^ 

[0 03 6 ] ±iBS^?^{c4tfi>r . it^^iiS w:iB$R(3D^ 
h^OSd< . fyiB-&S^XT'-i> (WS 1 , WS 2 ) t!)^. 
;^7"-iP2t:{* (WS 1 a. WS2a)<h. CCD^f* (W 
S 1 a. WS2 a) ±tC#flttaStC}iiS3nBffi;Srffi}# 
T^S^«J$a5f^ (WS lb. WS2 b) i^WL, S 
SffiffjfgPW (WS 1 b. WS2 b) OWJECCt^T^tt 

fflsi4S:^?^^c-t ^njaotTiiBgffiffj$a5W(D±atciiit[ 

iBSii.'^.iLr^-7-i; (WM. RM) fyimf&^tiX 

<.^^m^(,at. mjia^sft^ia (20, 22) mtm 
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[0 03 7] ^fc. cn<bODii^JC*5liT#8J^©i U 
r-A(20. 22) 6Cj:oTlf^$nTl^Tfc^C^. 

(PL) . i5iaT'7-Yy> (WA) tc. -en-e^ti^ 

^{Ccfc^«rJSCDamt3^jc^@fi« (14X, 14Y. 
1 8X. 1 BY) *a^»QffWT*>Ht>c CCDJ^^CCtJ. 

[ 0 0 3 9 } ±ies^a^r-(.i. ^ lS1gX7"--i^i^2 
ucias5ccof^Bj©Sp< . foiaiiisffixx.>-s^ (ws 

1) RZ/m2m^:^'r-i> (WS2) OffetC. 

L r tiria 2 ooSS;?; r - i PI— ^MF^^ C ti 

<^)S ^ ;^ -r - ^ M ^ t:f T ^ S t > „ 
[0040] 

[ 0 0 4 1 ] 0 uct^. ^ 1 ^^tef$^R:^^S3fe^s 

1 0 0CD«^;&5^$nrc^'2>. CCOSiTfe^gl 0 O^J, 

[0042] co:>&mm^^ 1 0 0 Bga^^^ i o p 

ws 1 il'il43ltcXY2;^7c:&r^^c^KlpJteJ^cC^2StK 
L■C^D';7X^^;;^'r•-5^WS 2. 2'0(D':7:r.j\ 

XT--i^ws 1. WS 2CD-etx-en(Z){4g^iti'j-r^^ 

i^iti^:XxA2 6 CPU. ROM. RAM. I/O 
^ - X - ;^^^^^'C«s5^ $ n 5 5 ^ n > f ^ 

[0 043] fulEflSB^^^I OPii. ytm (Aam'ylyy'X 



(8) !l#§fl^ 1 0- 1 63 09 9 

14 

[0 044] U5^i?;U:^f''-i>R ST±^«^S^(D@ 
10 roj (0 1 tc4dtt^iffi®tS^:6TP]) , Ytt^TfSi (0 1 tcfc 

Jl/;<^-*PRST». ^5^i^;^RCD^^•3^->OE^3.C^ (U 

^ ^ > ^ ) i)^me%^^. P L co^fett A e t^-gfc 
-r^tfc1gTU^:J7;l.R;^{4g3^it> (U^^;l/T^^^> 

[0 04 5 ] SUiTfe^J^PLti. -e03fe«lA e;&5U5^d7 

T--' 2^ R s T(Di^fijffi«:ia35-r ^ z fft^i^ <t ^ 

[0 04 6 ] ^/c, :^mmmxu. SiJ3t^^PL<D 
30 XM:^[Si— flij (^1 ^^^t:f-Z)MiJ) <:D{PJj®ic^s, ^x^n 
x-r-v^ws 1 . WS 2£D^7tB#c7:)Xf6:j?itf](4g^ii(7:) 

S^ii^^cC^XH^l 4X:^i@^$n. |5l«CCjgKjfe^ 
3^PLCDYi6^l^~farJ Hc*5l:f ^IRGSMff]) cDiliJM 
CC«, '^xy>>^-r-i^WS 1 . W S 2 (DIlT^B^CDYfA:?? 

ffij{a^sosmi3^j:-&Y@^ 1 4 Y;(^^@s$nTt,^ 

[0 04 7 ] mri^^xy^;^f--^ws i . ws2cdjs® 

^5. cn/DO^^*flEfAS^ci:•oT'::7x>'^x•r~t^WS 
40 1, WS 2^*-^-:^ i 2±ffii(DrHltciJ[$ ( M 

m) ^(Di7>;r7>x€:/M^r-?'n-€^n--«:-x i 2± 

75'tc?^±:3tJt$4TCC^'2>. cne>0't7x^^;7;r--^>:;^ws 
1 . WS 2 OXliTS'f^HIiJ m 1 tC:tet:r5SffllI) (DffiR 
D«YM:^I^l-ffliJ m 1 w:fct:f €,«tSM{BiJ) OStctt. ^ 

t^^n^inf^M^inXi.^^. 

[0 04 8 ] ^/c. ':?x>'>Xr-fxWS 1 . ws 20m, 
'^^'^^ 'jVti^^in^irxM'&'^tixid^. ^-7. 
50 F^CD^^I^H (:i:<*e^JtC(.i, gi57e:^3^PLT:^a«0D 
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mmmm^z^r ^ ^ > h m^m'^ATyji5:m<Dmmm 

:^y'-iyWS 1 . WS 2mm<0^^^^ h i-^-y^i 1 2 

p^frc * n/d|gift :3 ;u i ct T r> X MX s;^ 

WSl. WS2CDlBft^SibrCDlit)«9>^A-fcf>e^ 
[ 0 0 4 9 ] *^XMX*r-5^WS 1 . WS2±ifat:^m 

rt^^o ffe^cr)»|l-7-*i^SFM2±Cc^cni*>^< 
[0 05 0] M^C. :*:^Jfem^r«. SiJpfe^lS P L 
0 0 0mmgtn/d5g^COx^^WtCff^^S$n/c^4g:^a 

[0 05 n T^>r->^> hgi^^WAiurt-^. cct 

ti. iiiftMii:^Sa)l.^^KD'S>F I A (field Image Aliq 
nment ) ^CDT'^-^'y > hPI^il3!?iflaCi6nTC^-2), C 

o>^^^t^u>x^iliaL'/t^^»^xy^w (Xt'*«mv-i7^^ 

FM) ±CCBiSt*$n. -€-CD'i^xyNW^ECD:^^07j^cr>»?x 
tS^IIS^XSii L/ T:^:^7f^O CCD ^ODSi#.ffi±tc 

&C cfc T ^ x^' X ^- <bJitS i <DtB»fiiB*5#tti $ n . 

ccDts*f{4^:65^$ijiaj^^2 sice^en^o ^©j}aj^ 

g2 8T«. CtDtl*tf4a<tTg^t1-^'Xf-A2 6cDff-a'J 
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[0 05 2 ] ^/c. T5-/>> hgISt^WAOX$fi:^rS) 

wsi. ws2<5DT-7-Y^>ntif'3$(DXtt:?5riDj{a:gg 

HW) (Omm(iC\t. '^?x>^^X7'-i;^WS l . WS2Cr)i5 

10 [0 05 3 ]3^c*>\ T^-f^^MM^iLTl'iF I A 
L I A (Laser Interferometric Aliqnmen 
t) l^-?5L S A (Laser Step Alignment) ^^CDffecr):)fe 

(OWs^i^^)\^(Omfh^mh^^STU (Scanning Tunne 
1 Microscope: ^Mh>:^;Hi^) ^m^mtf (?l 

^t^IiiT^AFM (Atomic f=brce Microscope: W.l^^ 

20 

[0054] lEtC. ^^m^CDSiJ^Tfc^g 1 0 0 T 
^KF M±CDSji-7- ^ RMO^i L^5^ i7JUR±0[) 

-r^^MiaJiS 2A. 5 2B*^^t:f6nTU-5o 
^;l/T-^'Y^> hgia^5 2 A. 5 2B(7)^^f±iff^S 

l^-S, C<7>iS^. U^;^;l/R*^e><3!:)«^ai:*JS:-e-ia-enu 
30 ^^;VT5H^^>h^^^5 2A. 5 2BtC^</cis6CD 
(iI^5'7-54A. 5 4 B;^>5S^S>U^:>Jl/r5'Y-^> 
hmi»5 2A, 5 2 B<b— »e9tc:z^':f hfh^nr. 
— ^©figS^^X u/ h 5 6 A. 5 6 B:05*i^$tiri^ 
6. cn6^D^ja[^:xx-^ h5 6A. 5 6B«. M^iy 

So 

[0 05 5 ]:^tC. '^x/>X7^-t^WS 1 , WS2(7>{i 
40 ^^Wil-rSEI 1 CD^^it-VX-f A2 6tC-Oi,:»Tf$33iT 

[0 0 5 6 ] CCDT^^tt>^:^f■A2 e^J. Hl^^ctJ, la 

3tc^$nsj;^tc. xfi:?^[^(4gtt?l'Jfflco^i<Du- 

•rf ^#tt 2 6 X e i . Ytt*fS]{4gff1-i»Jffi<7)m 2 (D U - 

1fT^tf2 6Yei. Xfft:?5TSi{fi:^itiWCD^3CDU- 
1f^#it2 eXai. Yf*:??f^f4^S'Jfflcr)^4cDU- 

ifT'^it2 6Ya^^^^'C^^$^7rci-2>*^. air 
(icn6?&M-^W6c^#it>'Xr A2 6 i urigiTK^n 

50 [0 05 7 ] miCDU--1f=F^it2 6Xe«. X@^^ 
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(WS lX5iWS2) (DJS*fffitC*f UrSJS 

[0 05 8] ^/c. m2<D[y—*f^mMf2 8Ye\tt. Y 

tc. •i7X>'N;^T— (WS 1X{*WS2) (DJ^m*f 
LTSySt:;--AY,,^^StL, C^^d 2 ^:CD tT-- AOS 

S-tJi^ms^i 4 YCi:*t-r€>'i^x7Nj^T'-i;jg;§^H6D 

[0 05 9] !fT^tt2 6Xa«. X 

as^i 8x^>?^LrT^'Y^> h^a^wAco^aj* 
'C^^5l5Xl^:;^f^cD^•7T u>x tr-Ax.i^S:s^-r'E> 

<hifc«:, e?x^A;:^f— (WS 1X«WS 2) OSI* 
Mc?rtLT?aj:^tr'-AX.,%JS:*fL. cn^ 2:2f:oDt::-- 20 

tfc®tcS-:5Cir@5£ill 8XtC>it'r^'^7x>rN>^f'-.i;jg 
[0 06 0] ^;^c. ^4(Z>U— tf^#it2 6 Yati. Y 

^c-^m^Ymyo\^(Di^y r u>;^t:'-AY«,^ss4-r-5^ 

iifc^, '^?x^^;^7'-v> (WS iXt^WS 2) CDS*t 
MtC*fLT(irJSb'-AY.,^g:*fU. cne.2*CDt:- 

A<:DS&^3fe;^|^— ^ tix=fm ? it 6 n/c-e- 

im^cS-r^c^rm^^ 1 8 Ytc^*T'2)'^x>^Ay;7"-->:;?S 30 
[0 06 i]ccr, i-:7TU>:^t'-AXeiao*ajS 

U^mim^UXe . i^y r iy>:^b:-AY,^RZ^m^ 
t*--AY.,;&^6^^IS2cr)U - 1f=¥mf 2 6 Y e (D?fi'J:g 
f4^^2iP«JMI4Ye. Pr? T U>Xb'-AX.a:RC/S'j:^ 
b-AX,,;&:^6^-&m3C7>U--1f^^lt2 6XatDSiJ:S 
?ft«:ll3Srjgsi|Xa . >:7 r U >X tr- A Y,^^ta^?|iJS 
^^-^Y,,f)-^^f&^m4(DU-'^l^mw\:2 6Y &(Dm& 

^^mAmmMYat^^^i><Dtr^t. mim^mx ao 
mAxa.tm4mmtiYat\t. r^-ry^hnm^w 

T^cfc-^^C. ^x/>W±0{i^^djMv-i' (T^^'y 
:> h^-i?) OttS'JB#tCfc, ^x>^^W±'\£D^^•^f-><D 

S:*Bt «: t> 'i? X y N X 7* - 3 > J: -5 T 

•^xm:;^ ^i^ofsa^iEeiccfta'jr^ ^ ct ^> ?:i o T 
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bm4(Di^—\r=FmitLx. 2mm^(D-^y^u^^:y 

[0 06 2 ] mii^CMK). T^it>^XxA2 6CDftil'J4S 

t3:3E$iJW^S2 8^ce**&^n. ^mm^m2 8xitc<D 

';-r"=e-^€::f^LT^x>'^Xr•-i;WS 1 , WS25r 

mn^om^. •i7xy^>;x-iPws ix«ws2±c[)^x 

6Xe. 2 6 Ye^cJ:^'r'i7x>'>Xr->?6DfiS5&^^S 

r^-fy>h^S^WACCctD'i;x/>w±<D(ag 

^Hti. ^3. IS40U— tf^^it2 6Xa. 2 6Ya 
tea: o-C x>r%XT— ytDftS^^&S^n-S J: ^ tc^j: o 

n^no*t^xy>x7^~i>©sWffifrc^)^c6^< ^^j^-so 

[0064] c<Dtc^. :^mmmm(oi^mMytmm i o 
ti^msamt. m3^^cm^x9r.:^H^m2&mt. 

m3 ^X^:r,^^:^r-tyWS2^^iiL^'r^m 1 iiLmtCD 

3 tfei^/ei r e a &c^i6 $ i± ^ ^tt^s tvx(Dmi(Dv 

^r^^:^ Yr-j^2 0 ^5Hi^'^x/^XT'->>ws 2^± 
iesii&gi. 112 {4gi. m3{iLmit<D3m.^iiix^ 

eEK:^tt5if-55^tt^g:iLT©m2 0D3K'> FT- A 

2 2 ci:;ii5i^i:f^nrc^^. ctie>^K m2(ou7r^-j h 

r--A2 0 . 2 2fei$ijffl^g2 8^C<i:oTSfJfflI$n. 
cn^m . ^200:}^^ hT-A2 0. 22CD^x>^N 

1^5. Ctl60P5}< -:/ hT-A2 0. 2 2 i LTtt. ^ 

m^^'r^fcit>ic^ ia3 43oc#-^2 4A, 245^7^ 

[0 06 5 ] CC-C. m3fig. m2ffi^RO'mif4g 

-iy (WS 1. WS2 ) t<DmX0XJ\W<D^i'ymi^'h^ 
t7^cC*:>n€>'t7XM55g|ffig^:gii5fel^^ m2{4g<i:tt. •t? 
xy^W^D^'-7^y >>;*j:^5$ITL/c{g. '^x/^>;f■->^Jt 
(DO xyAWcc>Pt ^7 -< ^ > h ^jrtDn^ti^r* o 
r m 3 mmMX a <t » 4 SiJS$4 Y a i -j? X / N >^ X 

>^±cD':? x/>wtc» i,m%miut)iri ^HLmx^ ^xm 
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1 m&nx etm2 mm^y e ti)m(rco:^j^:^y^-i^ 

[ 0 0 6 6 ) ±»L//tJ:^Oc. 113* 

{limit bxm^htixi^^i><Dtr^tfK m2&m{t. 

[006 7] yctc. ±moj: ^ ur«^$n/c*iiss 
jF^sioia^K^fesa 1 0 o<D^<*w?:i»f^©8feti^ittBj 

[006 8]® M&LLX. •:?x/\;<^-2;?WS 1 J&i 
ll3fi[^tc^>P3, '5J^^>:^f--i^WS 23&5||lffigCc^ 

[0 0 6 9] *-r. '^j^^'^^T.'r-tyVi/s I tmmr-A 
r^yy'mm) tmstr-A5otffCj:^xm^tmm^c 

Lxntj:-t>ti^o:>X\ CCX{tmmrj:m^MT^\it^^r 

S^^^OX. Y, 6ii\p]\.Lm&^m.^i^t^tj:^iaX^ 

[0 07 0] CO'i?x/>5^JfectJ, '^xy^;<f'->^WS 1 
YT-J^2 Oi^^x.j^7.y'-t;>WS 1 JgrS^TC^-S 

0CCJ:*)Sx.6nrii'5PBl«. 0:cj^:;^^-iyWS\^ 

mm'r^v^r^-^{ti^±Lxi>^ii(Dt'r^ (Jt^T 

^C^fel^Tl^C) « 40 
[007 1 ] •^i>'^5^^ft (•i7xyNX'r-S;?WS 1 ±-^<0 

ti. 01 COP^'*:. hr-A2 0^^lJfflILl:'^x/^>^x- 
if. CCOHimx. ms. ^4c;[)U-1f^^it2 6Xa. 

2 6Ya^|5lB#tc';-t2-^ h-r^o C<D';-fe-^ h^O^S^-TT 
^i. miOOTl?-; hT-A2 0»C CTCDtS:g%$?;t 
^Or\ iS^lCDP^^-:; hr-A2 0tJi^jffirilS2 8 

h (oi^^si^^. cx^mmomnm^ <i: ^ x^ > x - 
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[0 0 7 2 ] ±iBCD03. S4 0U-1fT^ft2 6X 
a. 26 YaO'J-fe-:; h$|T^. £$IJ®^g 2 8 rti^ 
^ft2 6Xa, 2 6 YaCDitSiJ{i^-t-5?Loo, 'i7X 
>'^;^5^-i^WS l±0^v-i^gFM l±(D^?-i?W 

5'^:A'LT{aE*lJail'r^. CCr. micon^i^^:; hr- 
A2 0CCJ:^m2{4g-^O{)t©9^J?)Jfmi. fu^EcDip 
<. «l^3± 1 umtiT3&^oIfifeT**9. COm2tta-C^ 
^itS4gf4?&«»j-t2v hSnri^-SCDr. ^<D?g«0. 0 

1 uv[m^<D^m.^xm\m^ (*:?xM;:^r'->^ws lo 

5« fj:^. ^2{4g^, ^x-zNXT^-i^WS l±CDSii 
ti. ifBiT^T^ttV-fe :^ h ft©r> x>/^;^7*--tPW S 10 
[0 0 7 3 ]yctc. T5-Y^> hUa^^WACCizo-C^ 

r ^ > h^f«^wACD«ifcB*f'i:^ ^mm 

<b-r-SS?|lv-^«FMl ±C)-^-^WMOf4g (AW 
X . AWv ) 7&^'tti|iJ$n. S$U»P^a2 8r^iC©it#J 
*0||3 . lf^g^2 6Xa, 26YatDit 

mmo^^m. (x, . Yo ) ^^^b^. cn^cjrou- 

1f^#ti'26Xa. 2 6YaCDitS'Jfii5J?MXo -A 
W, . Yo -AW, ) ^7jT-r<h#^-7-i7ffiFMl± 
CDv-->7WM;0^'T^^'y> hgia^WACD^ffict^.C^ (Jg 

©U— tfTS^tt2 6Xa. 2 6 YaCDU-fe^:' h^CO— a 
CDlijf^^l^TtC^sl^Tl-iW- S E TiPf^t>0<bT'5o 
[0 0 7 4] CO^fc^tCUr, — :S'<D•^x^^>;-r-tPW 
Slir-^xyx?^, T^ity-fe-;^ hSO'W-SETCD 

[0 07 5 ] ■r3^cCt>^. •i7X>rN:;^^-tPWS 21.^, faj$ 
S6$nr*5f3. CCDmiffia-^.Cr)(4S^6^*lJil3fc± 1 u 

miyT<DfijK-ctT3t^3nrci-So c(on i as'^o'^x 

^'NXx-i^WS 2 0^^Si5Di^7r^ilB]B#fc, ^$fJSP^ 
S2 8rti01 . 02CDU--1f^Pif2 6Xe. 26Y 

[0 07 6 ] C(Om\. 02CDU-1f^g^&t2 6Xe, 
26 YeCD'J-fev h;0^i|i^TT5<!:. ll20n^-:;hT- 

A2 2{ic cr(Z)S:s%j^^50'C. nm2<ou7r>v V 
r-Ati£$iJtS!Kg2 8;?>>6CDJg^tcjt;i;T:Figl^cD|g 
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6Xe. 2 6 YeCDitS'Jffi*^-^bo--?, S^g-T'^tJ? 

>'^;^f'--i>WS2CD^4g^Mffli•r^. C^Dli^. 1^2 CO 
n,i<.:, hr-A2 2tCj:^|IHfia-^CDfl[®^«63ffS 

m 1 fig*CT^it*J:gl4*5 y -12 h 3^ tlT I i ^ CDT. ^ 10 

-i^WS 2 0;St*ffiiffiiv-->7tgFM2±0'?^-i?R 

[0 0 7 8] yctC. iy^i^JVr^>(^>Vm^^m5 2 
A. 5 2 BiCJror U^d7;l/R±(DU^i57JVT^-Y^> 
hv--^<f:S?g-v^-^KFM2±<Dv-t5?RMCD*a>?tF^ 20 
Pi (ARX. ARY) . -r^cCtJ^Sf^Tfe^^^PLODSiJ 
ISi|J{|^OBfTSOS?|l «S <b L X<D U5=-^;URC!>>r\-:$r->fi^ 

fe-satg-^-i^RMt^^c^iofigrn (ar, . a 
Rr ) 3&5itaii^n. ^ummm2Bviit. c<oi^^^ji 

T^-^^> hli^^^S 2A. 5 2 BOIt^Jffl^lJiOiAt? 
il^Hf^, ^CDB#cDU-1f^^it2 6Xe. 2 6YeC[) 

tfii'jfii (X. , Y, ) ^m^WL^o cntc<j:o, r 

^^it26Xe. 2 6Y e<onmm^^ (Xr -AR,. 

Yj -AR, ) ttJi^iiim^K U^^^JUT-^^y >b V 30 

-!j7<hS?g«:7-/73RFM2±i7:>^-i^RM*5i^ J; ^^-g: 

JilEtD^l .. m2CDU— tfT^it2 6Xe. 26Ye<D 

v hf^cD— aoi6f^^^:;,Tccfciir«R - s e Ti 

[0 07 9] Q>'^X^L. ^3Lj\7.'r-V>'^^S 1 McD':>x^^ 
[0 08 0] rrjif^^. m'^i^fcms. m^-coV'-tf^ 

^tt2 6Xa. 2 6 Ya<DU42 hft«. ^xyNj^-f- 40 
5^WSl(D(4g«. U-1f^*lt2 6Xa. 2 6Ya© 

> hv->;) {4^CDiffij;§:^ Tg^tt2 6 Ya. 2 6Xa 
O ttifjfii ^ 5? 0 o o y X r -=6 - 4f €:/M. T X ^ \ X 
iPWS l^rHB^^j^SftLT, T^-^y^hSBfa^WA 

Ottipb^SOl^r (Xa, Y a ) mm^.±T^i=frj: ^ ^ c 
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itSdffl (Xo -Ax . Yo -Av > t^l^t-oXl^^fc 

<oti*t{igcDS:itfii t ifcmr^i >xox^ n w±os r ^ ^ 

> > h V ^ >7 »^ X ^ ^ T 7 ^ > h 51 as W A O ai ® 
l|Sl^M4g^'iSi)T^/ci?>^ct^U'-1fT^it2 6 Ya. 2 
6 X a (Dit«'J(B;&5 t om^ Tf.t (4 gtc "i; x ^ ^ - s;^ w 

[0 0 8 1 } '^x/^W(DX. Y. ^ CDfig-^t^ifCD/ti?) 

^ts. &&xi>xnm'^-'^2mtYwm'7-^ im 

(^^^ctiXft-SJv-^d? HB<bYitSav->7 2fi) ^itSd 
H<!:LT. — iEI^±^^liXf1-a'J-7-i5'3f@iy±. ~it 

[0 0 8 2 ]-eLt:. C<Df+ftJL/c^-tf>::7';l/i/3 h 

1 -44429 -^^^^^C^^ ? n ^ ci: ^ 3^J:S/J^ B^ffi 

^ > hsfft^w Ao^m*'i:^<7)iSTtc*j^c (h ^co^m 

CDM (Xo -Ax . Yo -A. ) iM^cboT. S»-7 
F M 1 ±OS2S-7- W A ^Siii T S X- iSr ^ 

iSFMliCDv-^^WMcb^xyNWiCD^i^H h^llg 

[ 0 0 8 3 ] CCDct^Ccbr. '^7x>'^;;^x-e;?WS UM 
"C^'T-YVr-^-Y^V h (EGA) *n73^j::bn-StD<;:3£ 
tfur. •i'x/N;;^7^-i^wS2{iijT1i. ^^CD<^:^t<:L/r 
U^i>;l'RCD>'N*^->^<f:'^x>'>W±©t/3 hgligcO 

[0 084] rrj:t:>iE>. i$(I»^g2 8 t?ti±tEtD{4g 
-mmMcOftaJtSJIih, t<D'^x^^Xf'-iPWS 
2<DM^{4g(Xe, Ye) ^d?)T5-fy>httf^ 
J: 0 ±f a <!: IWHf L r ©a 0 T I ^ -^S^g -7 >7 F M 
2±CDaitv-^WA^S2i<bT^S'>3 hCDlH^M 
l^f'-^itcS'^lir, T^2 6 Ye. 26Xe©it 
9;Jfli^^x^L-:)0'^X.'^W±C^)S5>3 hSll|«^S53t 

so® LJ^cC 7* • T> K • U f- hl^^iC-CU^ 
^JU^S^->:g:r^xyxW±6CJiy^S3fe-r'So CC-C. 0 
X>'^;^ t/W S 2 ±0*^ X^NWtC*fT-5)ffi7fctC^Al r> 

r, T^tt2 6Xe. 2 6 Ye^y-fe-^ h Urc^^ (^ 
V- i> F M 2 ±0 V- WM i V- R Mi COfalRS 
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(fa:i^7£^^PLOgiJ*.l:^i(^^^-Sr) c!:'^xy^::<x 
^1. ^20U-'tf^i^tt2 6X e. 26Ye(Dit 

[0 08 5 ] 0) ±m(0<i:^l,cLX. 
S lffliJ-C:7T-<>r^-<^>h (EGA) ;?)5i|^7L. •i? 
xy^::^T*-->?WS 2fJr'^?X7^W±t5:)±TtD>'3 

s^s&L. ':?x^^xf'-s;^ws 2^^>x>'^5a^ffigr^^ 20 

[0 0 8 6) -r^cC^D^. •^?x/^:^r'-i;^WS H3:^»jep 

^2 8 7!»6CDjg^tCjt;CTl|l CDU^'-:. hr-A2 0 

T^^tm^dc^ i$ijfai^a2 8'C('jmi. m2(Du- 

1fT^it26Xe. 2 6 Ye^';-fe-:r h-r^p 
[0087] COU-fe-^ h/i)^if^TT-2><!:. H 1 (3[) P 
hT-A2 0«CCt:O®@^)!s^^;2>CDT', ^iCDn 30 

rK':^ hr-A2 0t^^M®^g2 8?&^60fi7ntCJCDCT 

[0 08 8] JK^C^ S$lJfP^g2 8r^S5fetC^^/c'j7X 
/^X'f— s;?WS 2Wi<bI^filtCLr. R-SET^tf?^j: 

-^^¥Ml}L0:>-7-iPKUmmfi^m iAR^ . AR 

si.'i^. <^:lxr(7:)^5^^;^RCD>'^•^ - >^SoS:f^l43.c^cc>r=t-r 

^r^xy\Xf--iyWS 2±(Da8l<=^,-C*-2>Sig*7'-i^R 40 
M*-C>i©{iB*rn (ARx , ARv ) SOfCCDffigr 

[008 9] '!7x^>;:^-r- f^WS mUTi^^DJ: ^ic L 

$«ep^g2 8;i)^6©}&7niCj£;Dr||2cr)P;t<-:; hT-A 
2 2:^)iS:)fe»f'f*5j^7L/c'J?x>rN:^5=--.i;WS2*Jft£ 
'^x/^55^cD;^c^^)^xy^§l:f^tU{4g (msffig) 
^C'^7x>'^;^x--i^WS2^^f!J^•tf. Wf^fuiSUJ^c-^x 
/N;^x-i^ws lffl|J<f:^5I1itcL/r^x/^3^^. T^ity so 
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[0 09 0 ]® ;jx:c^-c. ^$iJiffl)^g2 8 rti. m^t 
mmc. '^x>'NXr*-i;^ws lfflJ-c;^7"->:7* • T> K • 
f - H T^S-c ly^^jw-^^- > x.^^w±^c jft>:g8 

-<>T^-<y>h (EGA) f)^^rJit>rl^^^u:m:^r' 
[0 0 9 1 ] ®-^cDf^('i. cn$-rtcijiB^Ui^£:a)'-®0 
T. M:^7"-s;^ws 1 . ws2cDttf^. mi. mzcow 

[0 0 9 2 ] M:^7*-->^WS 1 . WS 2 

[0 09 3 ] Lfc J; ^ ^c. :2S:iii <Dmmmmi.c 

^5ai?S3tSlgl 0 Otc^Si. •i7x^N;7;x--t^WS 
lRO''^7x/>x-r->^WS 2CDF^CD~:&OXf--i>lliJ<:D 

if^mfi^xn^X'^CtffiX^^OX. »^x.^^3S^ (-t^ 

[0 094] ^/c, iia^teB^stc^ai, T*ft^>;^ 
S'^xy>XT'-e:^(Djsiffi m^jm^mi^^^m-^^ttm 

WiB) (O^^lit. 0:r.j^m.&XK^m^^(>cmi^^m&X'+^ 
X'^^Ctti^ib. WlSM^i^tixm>i^tj:i.>Ct^mm 
tLX\.^tc'it^^tmi^lt^X. »^xy^;^7^>-t;?c^)/J^§y • 

[0 09 5 ] ^ 6tc. ±ia^?i$l^Ti3:. ^^iti^j^^T^ 

±cD-7-^{5g;|:aij^-r^Or. Si^Tfe^^ P L ^Dgfi 
^^C^ i T ^ ^ > h PSt^ W A CD«^I±| cf3.i:^ t CO cfJ^Cf^W 
SI (--c-x^-OS) m^<fb^<rj:-^xi^^u:T>^^ 

m^$>^mm+^ffC^Lx. ^xy%xf*->?ws i i^t? 

^^T^ Y y > b ^m^t^mrsm^^mnLxmj: '^ct 

[0 09 6 ] ^/c. ±^mmBmx{t. m^^^mph 
oms^^L^xmrnc^m-r^m i m^mx e tmzmim: 

ttYe. ^CfT^-Y^> Fgiia^WAO^.fflct3^C>reii: 
CC3S:^-r 3 aij;SISX a in 4 S'JfifAY a ^^tti^ 
:^i'M.2 dt>myiXl^^Cti}^h. r5-^^> hSbf'fB* 
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[0 0 9 7} cnt^cm^. ^^^JkPLcomm. 
> hm&LmwAmmttc=F&nmmmm 1 4 x. i 

4Y. 18X. I 8 Y^MMb fee tt^fb. r^>fp^> 
■c 4> , d (O^mi^c J: ^ X X f" - i^©{4g$iJMISA5 

[009 8] ^ccfc. ±ia^ 1 ©siife^gffir^. m . ^ lo 

m2{4^T')x>'^5^^fe^^fJ^^:0J:^CcT^ti^^cti. m 
1. S2<DP5}C"^ hr-A2 0. 22CCJ:»). '^x/nx 

r^-i:>WS\^ '^x^^Xx->?WS 2^^1 {4^i^2 

i§lJia)Ka2 8 ri*. ^x>^%x-r-i^WS 1 RO''i7x>^N 
Xr-^v^WS 2CDf^<D--:&cDXf--s;>JiOD^xyNWCD^ 20 

Tl&iif'pi, ffe:i5'0X7^-s;>±0'^x^\W€)T^-<^> h 
[0 09 9] ^/t. ±nE.mi<ommMmT\:t. eg Ait 

X r - i^±<D xy % wcc>ftf u r t:>n ^ Ji-^ k: o c ^ -c |» 
'7-r^>h. S7t^il^.OiIL?'J:3^^^^^x>'^W±cDStx'a 

^^t^^^'^ * • ^'Y:^7S«. ^X>'^W±C7:)^'^ h 

l^. 40 

[ 0 1 0 0 ] $]^c. ±sem i cDHSSji^srt*. n i <ou 

Tf^y hT-A2 Oi)^~-f5(D7sy--VWS 1 1 fi^. 
m 2 ttg3S^i>'^ 3 {ji^CD 3 iffei=^/aT^^I& $ i± . m 2 O a 
hT-A2 2;&«ftfe:/5r<7:)XT— i^WS2JS:mUjStB. 

® 2 ^mmj^^ 3 fi^oD 3 tflic^/siTSii) Ji^ico 

<, :S'CDn;if-^ hT-A2 O^JXt'->?WS 1 

(X(3:WS2 ) {£L^^^^||3{ig^r'il^ia43T' 
^H4g, m2{4ilR2>'m3{igmo^^{i^:^ril 
^TSfeL, fl&:6'CDn;^--^ Fr-A 2 27^15^X7" ->>WS 50 
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tij. i^-Jsouifiv hr-A2J&M:J^7"-t?oll3ffig 

<b 1^ 2 fig <b CDffiSill^ffi i T C i oJtgT ^ o 
[0101] ^fc, ^#t1-VX'rA2 6^1«^T'5'SU 

[0102] «ii2coiiss?i^si» ;x^c. ^mM<om2<o 
m 1 (ommjfmtm-^L < t^i^^o^^asj^^oi^r 

[0103] C(0^2<om.tmmiiX '5x^^X'r-t?W 
S 1 i)^. XT-t^^i^'WS 1 ai. C<DXx-iP^:ftW 
S 1 a±tc«KpJtl^j:f5l-ff^cDg««mWWS 1 b 
cbcD2gB^cc^^Djtgtc«RS;$n. nHicc^x^NXT^- 

t?WS2:^5^ Xx-i;?*f*WS2 a<h. CCDX-r-t^^lx 
2 b ch02gp^tC»i|pJtg6Clt^$nrCi^ng^#®[€: 
[0104] StS{^mi5t;tWS 1 b . WS 2 b ^tt, -i^ 

««J^f*WS lb. WS 2 bCCti. -eCD±®tC^v 

[0105] ^m2(Dmmmm'Citt. wMLtcm i o?f^ 
r^fetf MS;&nf ^ —yj(D 7.=r- e^iM-er ^ y 

L./cH#,«^.T% ^SfJtSl^g2 8tcJ:D^l. l^2CDn;^'-> 
hT-A2 0. 22tmmt^in. T'yA^^^Vm^tm 
TL/tXf— t;'{IiJcoSSffil^«WS 1 b {lL\tWS 2 
b) 55^mH4gr{?il:L/rc>5X'r-t?:$:<*:WS2 a± 

T— t?flW(DS«^gPt;fWS 2 b (X«WS 1 b ) 
2{±gt?f^±L'Tli^X-r-i;^:*:{*WS 1 a±^JgiM$ 
tl. C(Dcfc'!>Cc:L/'CStg«Jta5«WS 1 b, WS2bCD 
3?»;&nf^n5o S«m#g|5ttWS lb. WS2 b;!^i5 

'^x/^Xx-t^WS 1 . WS 2cDlig^S7&i:irtgi3^j:'5 
tor. -E-CDiawXT^-i^X h •'^/>-3 0 a. 30b3&^Har 
^TMXf-'->^*{*WS 1 a. WS 2 a^^OflrgtCffi 

jJiT - A cfc 0 0 2 (4gr?f >5> c 
[0 10 6] cc-c. ^:ii2c7)iits?BfiSr'«. ia53&^6 
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^a2 8tCJ:f3S««mPt*WS 1 b. WS 2 bO;^-r 

tt<D >; -fe hR^R - s E Tx^^w- s E Tmmt^n 
[0108] rj:^. ±MEm2<onmBmr^\!t. mi. m lo 

1 (ommumtmm^. muumm^m 1 fta. m 2 

^ -^^ ^ > hgSfa^WA i^Hi^j^cCBff-ctf i^cc ^ c i ^i-e^ 

1 0 1 0 9 ] /jr^fe. ±fB^ 1 , m2o:>mmmmv{t. =f 

[0 110] ^/c. ±iemi, m2<ommBmixu. 

^2gPL^r^^^y> h^S^WA^^ISS:t:frmi^o 
'2>I:aScD^^• i> ^ > ©gs^feibf^ i ^I^B$36tfWtc!f?:i: 40 

[0111] H^C. ±.tmtm^mx['t. *^BJ:^Ji>^T-^;. 
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[0112] 

t S ^^«?) ^ C <b sO^-C ^ <i: l > ^ tt^CC ^j: I i ®ti fcgit 
[0113] ^/c. m^m2tj:l^b\ UCiSgSCD^H^tC 

[S®©IS#3^cCittHJ] 

[0 1 ] m 1 ommmmf^m^m^so^immiWi 
mmc7rsrmx$>^^ 

[S3 ] s 1 (omm:<Dnmwmmx^^. 

[04 ] a 1 (?)^H«:fcl:f ^ibf^(3!)7jgn*7j^-rs-c^ 

[^5] m2CDMW^^.^C^^^g<D£i!gRC?:)1«fiS;:&7S 

1 4x. 1 8x imnm) 
14Y. 1 8Y Ysi^ mmm) 

20 lllcDn.K'> hr-A (^i6#K) 
2 2 mZCOUTT^y hr-A 
2 6 T^iti/XxA 

2 8 3EMia)S^B mm^fSi) 

52A. 52B U^^7;Urv-0> hgia^ ( v-^ 
1 0 0 ^Tfe^g 

WS i a . WS 2 a XT^-e:;^^:^ 
WSlb,WS2b 

FMi. FM2 mm^-^^ 

R U^i^Jl (vXi?) 
PL Si^Tfe^^g 

WS 1 ^3ij^:^y^-ty m 1 S^xt^-s;^) 

WS 2 '^7X^N::^T'-^t^ (m2£tS>^f--i>) 
WA T7-fy>hSSgfc^ (T7-<^>h.^) 
Xe mifflSW 
Ye ^2?ajgfi 
Xa ^3tJSf4 
Ya m4aiJSf6 
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[^fr H ] W-m.lJ^SE lis C2005 .8.11) 

[-S^m^-^] #11^10-163099 
l^mB] sp^l0^6^19aC1998.6.19) 
[mM#-^] #0^8-332846 

H 0 1 L 2V027 

G 0 3 F 7/20 

G 0 3 F 9/00 
[F I] 

H 0 1 L 21/30 5 1 6 B 

G 0 3 F 7/20 5 2 1 

G 0 3 F 9/00 H 

H 0 1 L 21/30 5 1 5 G 

H 0 1 L 21/30 5 2 5 A 



m&B] W17#l^ 190 C2005. 1.19) 

i^mniE 1 ] 

1] 

Hirlfi-;^<7>^=K>!> T - V ^ n/v:jf,C&*«(7)S^4^ > miB 2 o<^^=K>^ r - v <7) 

m^iM 2 ] 

mitm^ ^ L T 2 :^7c¥® F*J ^ ^ »!¥ SI'S: ^ 1 S+J^;^ X - V i ; 

i«i5S««-{*if LT Bififi^ 1 7"- V t m-^mp^fnitm 1 x - v t {±m 

ml IB^fi i: SiJ t:: IS: ft «^ mie&«^ x - v ± Z »i x - v tc<?.^ ^ H ^ 



C2) 
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mum 1 -r - Z/m 2 r - ->* f*l <7) -:^<?d ;^ x - v ^fifz ^jtm 
^t'^Uit ^i(i^fS[K. mum 1 * -r - 'J'BLlfm 2 * 'K^^ -r ^ ->* (7) ^(r)^-}5<r)y^ -j- - ->* 

m^m 3 ] 

ffi ISS ^ t ii SiJ |g J t ^ ti > Btf f ^7. X - V ± X (i K X - V -K^ $ ;K Jf, 
Itf laift 1 S« X 7" - X 2 -r - v<?) 2 :^7d'6iS S- ftifiOi- ^> fzib(0=f 
Htie 2 0(??^:K;^ x - ^^-rtL^r^ x x - v± ;g tLf-S)S»«lcM L Tttrfe 

^f^jtm^idvLxB^-^^'f7^fi^m^f^<DXT~^j^m^mi^<Dm^<Dm i ^stti. m 

mum 1 ^^^f-'-i^'Rvm 2 ^^>^-r'-i^'<Dn<?y—:f3<D:^7-~'j(D^w.if}mu=^'mf 
L T/_-?^ - y :b'myt -^fi^mi^. mumi x - v s. 2 ^ - v ^tjw c^^fta^ 

C7)X 7 — v_hT-Sf&^'R03£J^5.t>'BtI|S^,t5S^_h<?:) T^-f^Vh-^-i^^: tfrlE'ftfe:S5"Ox 
•r--:^±(75^i^;^i:<^?'l2:S[ll|'^!grtirlBT9^' ^ > hm<?5l^ai;e* <!: ttrfET^-ttv'X xi^ «0 
itMt IcXo'v^TittlU-r^Tv-f > Mftft3?)«:^^TfetL^ J; ^ l^fltlfE 2 oct)^;!^^ x 
-v:5.WIE^Kl^S:'^fiJ^-r^ t t i^K. mrlE2o<7)Xx-->'(DKift*^t ^itci^TL;^: 
BiI|E2o(7)Xr-v±-CtT^^^i|j-f^;isA*L#to;i> i 9 HiTlE 2 0(75Xr - v i: 

Im^m 5 ] 

tL7t-7X^ ^Mti^L. 

iiris-7x tcj^fife? tL;t^N-^ - y<Dm'^^ytm^i:ii\'Lxmum i »'Kxx--ys.o^* 
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im^m 7 ] 

9 ] 

tiriE^ijj^S i±. n 4^ >y > r - A J: o T^filc ? tiT v> i i: -T ^ m^ig 2 ^S: 

1 0 ] 

\m^i$. 1 2] 

'^wv^m<D^%m^^-t^%2^Wi^nnWih \ 
~'y%iK^m'^')(^fz^w^n^Vi<o^mjk%rMt^m2'fm\'y7.^j^h ^nx., 

^ 2 ;^ -r- -y§BnmiE^:^<^)^«#.^#giS*t*^^ t;tt^iB-r<7?miE7 y > h ftiliJ«J<^ 
T^i^^l-T tTtmtc , ItJlE^ 2 XX - ->'^tc^^ ? tLT*/^ ^v:miE^ife:^<75^.i^{*^f *|5#^flfr|E^ 

[m^]^ 1 3] 
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1 4 J 

mtzm 1 ;^ X - t HiiiE^ 2 ;^ -r - vgu t coMT, mum 1 t irie^ 2 

1 5] 

mum 2 ;^ -r - vfBtc^^ ? nx^^ 7t Htieftfe:^(7)&;Kt^^fi5#=gr mia^ i ;^ x - v^n 

[»^^ 1 6} 

mtm 1 ^ -r - vfBtc^* ? fix 7t H(f|B-:fro^;Ki*^*|5;^^tif|2^ 2 X - i^i^Btc 

1 7] 

mum i^m-mum 1 m 2 &ui^w^u<D t':a $ htv^ ^s: t 

mum2 :^-r~i^'^Kmum 1 SU^I^2X^^^fBtt<^\,^-f ti^b^i^^^^tLTv^j^u^i: 
2-16 c??v^-f ]gJ:i|fi«(<7)||3fe^So 

im^m 18] 

i'^KX'ox. mu^:fo<D^m^^^mii^^^^iitzm&&u±(D^^ 3 y vmi^tmui&^ 

mumi :^'T-z^^i^muii&i^(^^^^^^u^mmLfz^ki'. mu^mytm^^ifvL 

mmi^nmmtmum2ummmtKm-o'\,^x. mum 1 ^x-->'fi5i^^*$tL7t 
mui6i:f3(D^mWinmiK'^w$ tifzmm&^±<7)^^ a y ymt^tmu^^^ tibm^A^si 

^^tL^m^mi 2-1 7 <^\,^t'fi^^-^izun<Dmytmno 
im^m 1 9 ] 

mum 1 isLmmm^^tb^fzibi,^. mu&u±<Dr^-< y h-?-^ 't^ih-^&m 1 r 
mum 2 ^mmm^itm-r^m 2 T ^ ^ ^ > Y mt : ^'3^l>zmx.fzm^^l sicie^o? 
[m^m2 0] 

mum2=^mfi^:^y'j^i:^-oxmum2 7.7^~i^m^^m-^fifzmu^y^<y:>M^^M 
mu')^v y-i^K. B(rie^iT#it->;^-rA^'f£oTflfrifi^i:^x-->*gMi^«$^fc 

[W^iM 2 1] 
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s 

im^m 2 2] 
imt^m 2 3] 

fiX\,^^t^K. miE^^Kx-r- v<7>i£a$'lt7fiiJt-^lta!l^S^Mt:i-^tf»^]S2 iXfi 

2 2 Kfm<Dm^mm.o 
[m^m2 4] 

tfrlEitM^^{i^ 3fc^5t<oa^> rr - ir^-^tf»^Il 2 3 ti|Em<^S*^mo 
[m^:^2 5] 

m^mi 2-2 4 <75V^rti7i^-:SH|E^$*Lfj^5fc^a^fflv^Ti5tE;*«§:S3fei-S 'J 

[#^MiE2] 

[ffiiEjita^M^] l^«B«= 
[«iE)tt^]SgiS] 0 0 3 9 

[ffijE<7)[*l^] 

[ 0 0 3 9 ] 

> m^^i ncfE^c7)f&5g<^ip< . mtmiMm^y^-i^' (ws d ;ac>'^2**R>?>7^- 

(WS2) (T^-teH, €-J£^^^-^^.itLTflfrlE2 oc75^^R;^x- vt|^-^®F*I$-^itLt> 

o 



(6) 
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UU^mu (WS 2 b) t : ^^^^mu'^ &mwt^.x-^vi .'~:l3(DM^^u^mu^^n^ 

Ltzmtr--^^yt^{^i'^^Wt^^£^1 X-T-V^ fWS 2 a) t : ^^^^^U^fOfM 

m^. -^7n:fjmiznmt mm^j:m2y^^~^jm (ws i a) t : mi xi^-i^m (ws 2 

a) K^m^fltzSi^^ ^MU(7yiiMm^^'^r . ^i;^-r-->'^B (WS2a) [z^mn 

j: : ^2x-r-vfs (WS 1 a) i'm^ii fifzm-)^<nmm^^mU(DR^m^^ -oT . m 
2 7sT-'JU (WS 1 a) Kmm^iifz^m^w^M<r^\rLW^trmt:Lm2=fm\-^7.^ 

A (2 6 X a. 2 6 Y a) t \ . 1 ^ -r - v^aS (WS 2 a) K~-)5<K>%i(SL^^m 

# (^j^ttfws 2 b) ^mmLtzim.-e. --}5(D^u^nuii^ (ws 2 b) ^z^^nKtz 

lt<S^^g3gjfcj:M^TLT. m2;^-r-ygE (WS 1 a) <r>^^^n^M (WS 1 

b) ^mmx^tzidm-c^. m-^<o^w^^mi^ (ws i h) \z^^^fifzmir^^i&<nT^^ 

bftaUtflf^T&^^^Tg^. mi X-r-y^ (WS 2 a) -:&c7)^^{^j#^4^ (WS 2 
b) ^^^L;^>:t>tf|-r(7)gjfe. -FLJjm2 - (WS 1 a) H'flfe:^<D^^{^^SEM ( 

ws 1 b) ^m^\^fznM-^<TiT ^ A ^ y vwmm\^tfi^T\.fzm'^. m2x-r-y^ ( 

WS 1 a) \Z.m^^^X\.^fz\^-^(T^^m\^^W.it^ (WS 1 b) ^^IXx-^M (WS 2 

a) t^^^LT. 'ft&:^(73&^4^j#M;fef (WS 1 b^ \>z.fSk^^Mzm.^,^m(r>^w^^K 

^ (PL) ^grtft-LTj^tfTv^^ (W> ±tcSjfci-&^^i^M-cafeoT. (i 2) ^ : 

Ty^et^gQ^^ltB^^L. (12) J:-r^.)S^^^'^#LT 2:^7^yM^^^^th^gr 

t^>5:^l^^;^x- V (WSl) t : ^f$gtffl<7:)fgMB^;fr L. j^lS^^'^g.j^ LT. ^ 
(12) ±-C^l^iRX-r--y (W S 1) tiMiXtc 2^7cygt*l^^«lPrt^^m2 
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